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The author of the above paper [1] has claimed 
that " it  is the long-range/solvent i eractions and 
not the short-range/stereochemical properties 
which are preferentially conserved in the genetic 
code".  
The origin of this surprising result can be found 
in the first sentence of the Methods of this paper, 
namely that the probabilities of 1, 2, 3 nucleotide 
substitutions are 1/9, 1/27, 1/27, respectively, and 
not 1/9, 1/81, 1/729, as stated. From a certain 
codon 3 x 3 = 9 new codons can be generated by 
one nucleotide replacement. Two replacements 
result in 3 × 3 2 = 27 new codons and three 
replacements result in 33 = 27 new codons. Note 
that 1 + 9 + 27 + 27 -- 64, i.e. the total number of 
possible codons. From this point all correlation 
calculations are wrong. 
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We resort to the common definition of a muta- 
tion as a nucleotide substitution in the codons. The 
central assumptions relate to equal probability for 
substitution by any other nucleotide at any of the 
three sites of a codon. Thus, the probability of get- 
ting AAG from AAA is 1/9; we all agree at this 
step for a specific mutant by a single substitution. 
By definition, the above probability is a product of 
1/3 probability of place and 1/3 probability of the 
remaining three nucleotides. Now, the second 
mutation (considered sequentially for simplicity) 
again carries 1/3 for position and 1/3 for 
nucleotide substitution, i.e. 1/81 for two sequen- 
tial mutations towards a specific mutant. 
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However, AGG can be obtained from AAA in two 
ways, i.e., via AGA or via AAG, each path having 
the above probability of 1/81. Therefore, the cor- 
rect probability would be 2/81 for this specific 
conversion in two steps. The point to remember is
that there is a definite possibility of reversion to 
the original (or preceding) sequence, AAA, after 
the first mutation due to the very definition of 
mutation. We are surprised that Simon and Cserz6 
did not note this! It is definitely trivial to go on to 
show that the probability of reversion persists for 
even a three place substitution. The overall pro- 
bability for a specific mutant would be k/729, 
where k is the number of distinct paths. In a 
population, this is translated into the probability 
of obtaining such mutations at a given rate of 
mutations. The method of calculation of amino 
acid-interconversion probabilities was simply 
enumerative and therefore robust. 
It is possible to define the probability as Simon 
and Cserz6 did, provided we change the basic 
definition of a mutation such that a mutation for- 
bids reversion to an earlier form. Since molecules 
do not have memory nor can we postulate destiny 
as the basis of mutations, we must consider all the 
possible paths, of an essentially random event. We 
share their surprise at the hierarchy that emerged 
from these calculations, whose validity should now 
be self-evident. 
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